, respectively. All our integrals are over Ω. We define the functional δ :
and consider the system
(1) α We claim that the solutions of (1) α correspond to critical points of the functional Φ α :
(2) In fact, since
the critical points of Φ α satisfy
in Ω, ∂u ∂ν = 0 on ∂Ω . However, multiplying this equation by u and integrating over Ω (i.e. differentiating (2) along the radial direction) we get ||u|| 2 = |u| 2 * 2 * . Conversely, the solutions of (1) The functional Φ α restricted to the Nehari manifold,
So, we consider the functional Ψ α :
We are interested in proving existence and nonexistence of least energy solutions of (1) α . We note that every critical point of Φ α is a critical point of Ψ α . It is easy to check that the Nehari manifold is a natural constraint for Φ α . So conversely, if u is a critical point of Ψ α , then there exists a unique t(u) > 0,
We consider the minimization problem corresponding to
We recall that S := inf 
Corollary 2. For all
with c a,
||u|| .
Corollary 4. (Cherrier's inequality). Let
Sketch of the proof of Theorem 1. − By testing Ψ α with instantons,
, then S α is achieved. This is a consequence of the concentration-compactness principle. A minimizing sequence u k with |u k | 2 * = 1 is bounded and we can assume
2 * ≤ ||µ|| (we remark that this inequality follows from Cherrier's inequality). We can write 
We can apply the Gidas-Spruck blow up technique to (1) 
. We can prove that lim k→∞ α k ε k = 0, lim k→∞ |∇u k − ∇U ε k ,P k | 2 = 0 and P k ∈ ∂Ω, for large k.
At this point, using the ideas of [2] , we follow the argument in [7] , which applies with no modification. We show Ψ α k (u k ) > S/2 2 N , for large k. This is impossible. Therefore α 0 is finite. 
